Sex and strain differences in hepatic debrisoquine 4-hydroxylase activity of the rat.
Debrisoquine 4-hydroxylase activity in microsomal fractions from liver of DA, Fischer, and Lewis rats has been determined. Activity in DA rats is up to 14-fold lower than in animals from the corresponding sex of the other strains. There is also a major sex difference in debrisoquine 4-hydroxylase activity of all three strains. Kinetic analysis revealed at least two components of activity, even in the liver of female DA rats. Thus, the decreased activity in these animals could not be attributed to the absence of a single isozyme of cytochrome P-450. Michaelis-Menten analysis revealed that both components of activity were impaired in these animals. Debrisoquine 4-hydroxylase activity was inducible by both 3-methylcholanthrene and phenobarbital in DA and Fischer rats. However, in the DA rat, activity was inducible only at higher substrate concentrations (greater than 50 microM). It is concluded that the DA rat differs from other strains in at least three different isozymes of cytochrome P-450 that can catalyze the 4-hydroxylation of debrisoquine. At least one of these is male-specific and at least one is inducible. The DA rat might provide a suitable model in which to predict which substrates might show impaired oxidation in the poor metabolizer phenotype, but studies on the molecular mechanism of the polymorphism in this strain would appear to have doubtful validity for the polymorphism in man.